This paper introduces a complete techno-analysis for wind turbine generator (WTG) system integrated with the utility grid (UG) from different side of views.The effects of maintenance duration, turbine type and selected site on the reliability as well as on the energy cost figure have been considered and investigated. A complete computer program has been designed and applied in the study to find out the most suitable site and the best turbine mode. Finally, a complete comparative study between all used modes, different selected sites has been carried out and then the most techno-economical and reliable one has been selected.
INTRODUCTION
There is no doubt that the energy problem is the most one that take the attention overall the world. It has the priority over other problems in the developing countries [I] . The need to increase the electric energy sources, at the moment, is greater than before especially in the fields of food processing industry, new societies in the remote areas and lighting the village.
In Egypt, the government is going to increase the produced amount of the energy to cover the requirements of the new projects and societies that must be installed in the Egyptian deserts. Therefore a new sources of Egypt is required to cover the new requirments of energy.
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DESIGN METHODOLOGY OF WIND ENERGY SYSTEM
The design algorithm of the Wind Energy System (WES) has been identified according to the demand power represented by the suggested daily load curve and the wind speed of the site where the WES will be installed. The design procedure has been carried out for different sites in Egypt. These sites are Hurghada, Matruh and Sallum. The wind speed data have been collected for these sites for five years ago [5] . The selected sites have been choosen as a sample of the sites at which the wind speed satisfies the condition required for the wind turbine generator.
The wind speed probability distribution (the probability that the wind speed lies in the intervals between cut-in and cut-out speeds) is important in wind energy studies. It may be used to evaluate the mean wind power, and to calculate the capacity factor calculation. The Wiebull probability distribution function for wind speed can be expressed as follows [3]:-
The Commulative probability can be expressed as.-P(u > ua)=EXP(-(ua/c)k) (2) The distribution function can be obtained from Equation (1) as follows:-F(u)-1 -EXP(-(u/c)k)
(3) By the aid of least square method the above equations can be solved. Taking the logarithm of bothsides of Equation (3) 
APPLICATIONS OF WEIBULL METHOD FOR EGYPTIAN SITES:-Estimation of Weibull Parameters
The applications have been made for the selected Egyptian sites. The data of these sites are detailed in the next sections. According to the previous analysis the computer program has been designed and Proceeding of the 1st 10EENG conference, 24-28 Match, 1998.
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applied. The data fed to the program is the wind speed (Ui) collected over five years ago at national weather service stations and the corresponding ratio of this speeds over the year with respect to the total number of observation of the speeds (8760 in case of hourly observed speeds), the technical data of the used WTG types (see Table 1 ) and the demand load power (see Table 2 ). The result obtained is the capacity factor and number of required of WTG. Fig. 1 . shows the flowchart of the used computer program. This program also, calculates the Weibull parameters for the different selected sites. This program estimates also the hourly generated power as well as the reliability of the WES and WES-UG according to the mathimatical model described in the next items.
Fig.1 Flowchart of the computer Program
The wind speed data has been modified to be at height of each type of wind-turbine generator above the ground level using the following Equation [41-
U(z, ) z The application of that program for the different selected sites gives the Weibull parameters at each one. 24-26 March, 1998 
Calculation of the Generated Power:
The generated power can be estimated from the following formula [3]:-Pw=0.5pAU3 and p can be estimated as follows:
1.293(P, -Vp ) 273 P = 760 kg/m' Assuming dry air (Vp-0), then 1.293P, 273 kg / m'
At standard conditions: Pr =760 mm, t=0.0 °C , T=273 °k and p=1.293 kg/m3 The output electrical power generated from the wind energy system depends mainly on the wind speed, turbine angular velocity, efficiency of each element in the drive train and the type of used turbine. It can be expressed as follows [4] :-P, Cpq",i7G(0.5pAU3)
It is very important to determine the average power expected from a given turbine at a given site in order to determine the required number of turbines for each site. Thus, The average generated power can be defined as in Eqn (16). Table 3 indicates the average generated power and the required number of WTG.
= Pe F(u)du (16) 
The capacity factor has been calculated and drawn as shown in Fig.2 . Pror'edirm )1 the 1st ICEENG confel mice, 24-2( March, 1998. [EP-7 2' TC-1 The reliability of each element has been determined as follows: R=EXP(-Xt)
Loads
Bleathee iNTO oorlo wallop clata 5 and 6 clear the effect of maintenance period on the system reliability at minimum failure rate at Hurghada site. The system reliability decreases as the maintenance period increases. The combination UG-WTG has higher reliability than when the UG or WTG is operating alone. The system reliability rapidly decreases at minimum failure rate in the case of using WTG alone at Hurghada site.
Tables 7,8 and 9 show the system reliability against maintenance period at minimum, average and maximum failure rate respectively at Matruh site. Comparing these Tables with Tables 4, 5 and 6, it can be seen that the reliability at Matruh site is lower than that at Hurghada site with about 10% in case of operating WTG alone but, they are approximately the same in the two other cases (UG and UG-WTG). The system reliability is become lower at Matruh site than that at Salum-site, Tables  10,11 and 12, in case of use WTG alone. From this comparison, it can be concluded that the highest system reliability is given at Hurghada site at different investigated turbine types. Proceeding ,f the 1st ICEENG conference, 24-26 March, 1998. EL P.7= 238 NOMENCKLATURE k is the shape factor is the scale factor X and N are the average of Xi and Yi respectively mi is the number of observations of a specific wind speed (Ui) n is the total number of observed speeds LJ is the wind speed in m/s A is the exposed area in m 2 p is the density of air in kg/m 3 and a function of pressure and relative humidity and it is Pr is the pressure in mm of mercury T is the temperature in ok Vp is the pressure of water vapor assuming dry air(Vp=0) rim is the mechanical efficiency riG is the generation efficiency respectively, C is the coefficient of performance. F61) is the Weibull function RA is reliability of rotor aero dynamic RB is reliability of rotor shaft RC is reliability of mechanical power RD is reliability of wind generator RH is reliability of Utility interface RW is reliability of wind speed RG is reliability of generator Rx,RT,RJ,R4 D,RL,Rp are reliability of circuit breakers RU is reliability of transmission line RS,RK,RM are reliability of transformer 1,2 and 3 respectively [3] 
